In the course of some experimental work it was noticed that the addition of glycine to broth cultures or aqueous suspensions of bacteria resulted, after some hours, in the apparent lysis of the cells. Closer examination of the phenomenon revealed that the first visible action was an immediate increase in the turbidity of the cell suspension, depending in degree upon the concentration of the glycine. This initial turbidity increase was followed by a slow and progressive decrease in turbidity, until, after some hours, the cloudiness of the suspension, provided too many cells had not been added, had entirely vanished. With heavy suspensions of cells complete clarification is not obtained.
Although Escherichia coli and Bacillus mesentericus have been used in most of the work, all of the species of bacteria examined have proved susceptible. Curiously, the pneumococcus lyses slowly, as is the rule with other species, and does not dissolve almost at once as it does in bile.
If the course of the reaction be followed by the examination of samples removed at intervals and stained, it will be seen that the first apparent change is a loss of the ability of the cells to retain the violet dye, if the species be Gram-positive. This is followed by the However, since cyanide, fluoride, iodoacetate, citrate, Cu++, Hg++ or Ag+ have failed to prevent or stop the reaction except when present in sufficient concentration to cause death of the cells, the use of these inhibitors, at least, has failed to lend support to a theory based on enzyme activity. Perhaps a more acceptable and reasonable explanation of the process would be to consider it analogous to the "lysis" of erythrocytes in which the permeability of the cell membrane is so altered as to permit liberation of the cell contents into the surrounding medium. That the bacterial cells have to be living, with their membranes in the natural state, in order that glycine lysis may occur is in accord with such a view.
Whatever the mechanism of the reaction, the process would seem to offer very definite advantages to anyone desirous of obtaining bacterial cell constituents, perhaps including enzymes. The procedure is simple and presumably gentle. Good results are obtained by suspending the growth obtained from a six-hour broth shake culture in 3 M glycine adjusted to a pH of 7.5. If a two-liter culture of Escherichia coli be used, for example, some 10 ml. of packed cells may be secured, and from 10 to 50 ml. of the glycin solution can be used. After incubation of this suspension at 370 for eighteen hours or so, a viscous mass is obtained. This is diluted with sufficient saline to thin it-usually an equal volume is enough-and subjected to centrifugation at high speed (20, 000 r.p.m.), a process which yields a clear supernatant with an amorphous residue which may amount to 20 per cent of the dry weight of the original cell mass, or even less. Apparently the more concentrated the cell suspension, the greater the undissolved residue. From the clear solution, large amounts of cell substance may be obtained by appropriate methods.
Some data, both qualitative and quantitative, on the nature of the products will be presented in a succeeding note.
